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[»3fcII1] ATJEISSi:. 

flirt b a ft Ess© & ti \zm. ■? x E&^-r -5 wkd® » t . 

flirl5A*Iel8&a^Siriaite©la]8&l=Sjiai±^«iis&-r-5^ 

fltrieA*iHiK(7)'>^ < t t-m<D\BimzWM£m*kTtz 
iaA*iattfl!«JiE«ftt;iiwa-fc«i[Eiii*-f-*i.**t 

ca*ii3] m*mi xttzizt&m^m^mmm^ 

«tf l**a(Ctttt£feTL*«i|i*{*ftfltl§ll&. 

flute a aeibo a *e#s^ AqcDi * *i & WF0>n« i= . 

IMBAftBlttfflVarailaMttMXEM&tfOTtt 

fflSaiia»*<SSI*H'5 2 oa*jUR?-fi<EK3:h.<&¥ 

«ria A *iIh1SS<0 A 73 ft £ IftE A* [sl8&fB32SSKia fc 
[fS#H6] tt*a5l=GttO)¥*fttllttlBltt£:. 

So 

[0001] 
[0 0 0 2] 

[ftSfecDftffi] is*?. 3M§{*m»0S& (12TFLS I in 

5) it. *mw®&o>&mmtTkiti£ l &mt\zm^x\ii 
ft\d><r>m^WMWi : i-<r>w.tfy£z-z>®.mz$ ) z> 0 sic. 

LS I 0>ttM&<Ditfit*>1g?fiftm2Hba>/!:«>l::*S«EE 



JffifflL-fcTTL (Transistor Transistor Logic)tf£0 

>vX*£{$fflLfcLS I gS-t?l43 V7SS3. 3 VSSK 
MtfiSftifcyoofc*. LfrL&tf*.. 1g8Eig®)£ 
IBtLfcLSlSitlt, t)f^4V-rXA<h7^v 
^*ffll(»ftfl)|[Hi:iS!*wi:4<*y. ^(7)»*A<a* 

[0003] in 1 (4. mzzmizmz l s ifgaofltrits 

*tit'»5. @*fl)LS 1100 14. <i*A4)Jl?4fr 

««Pia»2fl>tti**«#ai*it^ 54x&n»i=tu*-*-* 

fc»0)ta*IHB3i:**-r«. #BIBjOT»ff-r*fcfta> 

^LtMShs. #sp.s#8I4. mwHSJUi?- 

ffl9B3S4S^7 &frlOIft£ttfle-*-«fE*ttflNIXEtt£« 

6-1. 6-2. 6-3 (4itfBS:fiiB3SiB^ 8 <©=8-|I]St 
k<»J — K£. 7-1. 7-2. 7 - 3 ttlSS&fiiaS 

Btt 9 cos-ess t v — K£Sf. CCt?l4. ft^-A* 

tin****. H^ici4^-^^*i*gifcfe-s©A<-lftfl<jr'fe 
*. fw:(6cr. A*iassi -^ai*[iisS3 tigifefe 
y. Affiatt2 4,tMka>tf#-cfltift$:h.«. iSB 

ttMlHlT- 6 k . 1E*ttfli*M? 7 t *ti?H 1 @ 

r -a T&mm<r> l s i T-14 1 niovra^-ei* 
4-&*ct36«fT*>*i.Tt**. a«. 4HF£i*fiisEiiiiti 

[0 0 0 4] 0214. *[lB&*i|?tfiMkfilT-&;h.fe 

ic. m^A*}ffi : ¥-4km^aiti3m : Fsit*ti?tiw.8im 

«1±1 -o<DIsl8S<!:U-C^L-C3a-5„ ^fc. I*jSP[h13S2 

&a>ta*«#*56it*a)*<-iftfl«i-efty. meoflMta 
[0005] A«ttfli*aiai?6 tiesfefirassjg 1 ?-? 

tttLeMMMBRlt&slv #iSB&«ia;J14S^ 6 14^ 

*tt«*aEii8 i=xai=tttt$4i. &fi^afj]^;Jiis 
^ 7 i4igmt4fl«;JiE^ 9 ic*af=»«**ir n y . «■ 



(3) 



9-275191 



i* 8 fflisit *>tix as y . iSBftfiy 83SE& 8 i:r it s> *i 
ra»(= 8fi»it &*ir 3s y . tt«bit-eft«is*ttfl)«x 

ieS*9l^ltP.4xfc8j@(D^fi|/^-v KlC-tfV^-f 

[0 0 0 6] fit, XMtlC^y^hSKVfZ^lftLS 
I S*SELfc»*l::. 8flaS«tt««m?6li/<9 

Ett8t9a>S>Art[l]!&K rtSPlH]SS2St>'ai*llSS3 

**©ta*ia»3«>a*«-»!6<Bii»ic*{b-*-* 

t. *tll=f*9TAtta>Ultf=«95'''f>Cfttft£l,» 

ccoaSly^XteftfflcOBjllEtas i: 9 SiHtAAi 
g§1 *>l*SMs]S&2|::f5j8u C*L&lall»(0|g»ff<7)JHH 

ft«Ai=*y* uaigK««tt«ifao-r*fc«*->-fyC 

^#«cHU=«:-3-Cl««. Sic. L 
s i ©*tt^b(cfli-3-CLS i(0i(jf^jlS* t j$<'tco-c 
33 y. asaa&roi^x^^^l-cfc-Sy-fX©^ 

jE#l=«lff$1*Si::l4s C©WX-f-yf>yfl)LS I 
l~-5x.-5fg§£ig3£-f <5AV LS I 05/ -f Xlc»f Sit 

[0 0 0 7] 0314. C«OJ:5«eHH*llf3t-r-5fc«><» 

36-5„ mztit^Lxm^ts^oiz. m3<D®$&x< 
t s bic„ iss^fflisaisfft 9^2 -3©®ifiii mmm 

m 9 A t 9 B lz»m L T t » * . « «&« B35E& 8 a i* 

mm * *vr #3 y . s^affii^jgie^ s b axatuiiaai 

«HT6Br=tt«3*i..5i:#u:Aaiatti tAtfBlttec: 

ftasft-cfe y . isatafinaasEiMi 9 Ai4<5S&tfjia3i 

JS^ 7 A l=f*it £ +i « fc ft |c iU ^ g] k 3 iztitm S *l/C 33 
y , 1E8&ll*aUB1l 9 B lifi*tt«iaxi|7- 7 B |=» 

Sfc**i*tftl::AaiI]|&l tfotomVbzizl&mZfrX^ 

«. croi c*«^LTia»S6«*«ja'r*»*i=i4, 

waiSiffi^-7 At 7 Bii«xa>ectt«i=^ai=ttttd 
>yi=* ysattflaxeifts a £<s*tt«UEia9 

A\zm±LtzWms 4 Xtf, A*ER1 kfiMBU&2lz 

mm $ tissattttaaHBtt s&t \&mmsmmm 9 



Bizw.&§zwLui^oi~tj;z>tzist>. mmn 

(DLS llz5.x.Z§ZW£i&m+ZZbtfX'£&. 

[0 0 0 8] ±ta<Dc»:-5lc N ift*P L S I I48358 

E^TIf-5«|6l(:36y . fiE3fect>5 VggiSOJLS IlcJDx. 
t, 3V7bM3. 3 VigftOLS I ft<»fkttffi$;tl* * 

•7— JXf-: >3 V^CDjt-f >tf- K"t?(4. 5 VIMS© 
LSlt3V71S3. 3 V|giS©LS I ©j^73$ffifflt" 
«&Sfit£C y» 8S8EA<JI&« L S IA< 

TECL (Bnitter Coupled Log i c) 3R-¥-a<ttffl 3 *VC 33 

y. EdifiTT L^T^iiSLrfiefflsturo^ 

[0009] 04145 VigS&TvWXi: 3 ViBKlTvW 

88§# 1 o oa<3. 3 vigiswus i -efcy. i o i *< 

5 VKEWKO L S I T?35 y . #1*.I4. 5 VKft)g> L S I 1 
0 1 <7)<l-^as*5iST5 H*Nf>l43. 3VBftfl)LSI 1 

0 OICttlSLfcU^COm-^A<fcti*l$*U LS I 100 
aXl#A734g^-4(CA*$*V-5o LS I 1 OOOTiSBte 

fflBfflas^etea. 3 vaasi i oi-ftttstu lsi 

1 o i oxittfliiMTeHttsvtli i i i=ttti 

LSiiooiioi rolgmfiflllSaisa^- 7 i: 7 

HI4fta<Dftlfe^GND|Cj$S|$tl.5= D1tD2l4 
3. 3 ViUbT/WXI 1 0(7)A*|H]K1 icSlttottfc 
»8fiffi®l»Jhffl© $f-f3j-— K («BSlK) -c?36-5= CCD 
5f-f K D 1 t D 2 14. ArtESS 1 <D A*4»^lc«8 
LfcM»8?Sf^3. 3VS351 1 OXI4-€-*i(=»tt*4x 

y , a*eissi (D^mmtm±x^^ a *fc, l 

S I 1 O 1 0)<i-^iii7J4|fiT5HANf,aj73**tStB73fl-^ 
14 L S I 1 O O (Cj^fB L-fc U^^KD 3 . 3V£0VC0PeSJ 
0>WCft««<. CHA<3. 3Vj:y*<35Cofc«*l=l± 
y-ft-KD1^Lt3. 3VB351 1 Olc8j3SA<3it 
tl, O VJilT<D&CD8)±IC^ofcB#l=l4y-f^-— KD 2 
$-^L.r^ifeSlGND|c83iiA ? SSEn-5Ctl-J:y. A73 
H»1 
[0 0 1 O] 

35E^^«-It^75;4-C-I4. 83iE^ 8 Al4tti*i!s]S&i$tf?l 
IztenX L*7CDT% 8»E«l8B^a)aat©*lt$SaB73 
3b«. 8*W»l=ifc'<-C 1 / 2 (8353i^^4®-ro|c$j-Ii| 
L/di^) lc<gTLTL*-5. Lfcjibt. rtffl5[5]SS2 
l4835Etl8 At 9 AA'>P>coasSA<gltt>tu^i:< 

[0 0 1 1] A7DlllKia)«ii[a]K^JlHtL.T 

jaiij^assA^^at- 1 5 m 2 <nHa*<35<5. n 4 cd 
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fit* y *S1&flittXfia>*tob<ffii.ifeX>. &/UT*t 
&y*:?LT0-5 0 LA V L. 3. 3VB311 1 OrfWa 

(O. 8VSS) y-f^-KD 1 !*^>-r-S>. 

dtiicty. 5 vigsjTvWxi o i <Dmtimmt^-c 

t-KD1^LT3. I 1 000)11 

I*. «»II]8&£«fi)cf £$f-f7|--KD 1 ^LS I lOO 

©atjuis&i ^ssis-tat^ic. fcb*@ss3H*<^#^ 

asS^SSt-fctolc 5 VS;J11 1 1 fr&*:#ft«9E*<{ltlft 
StiSfcftl::. 5 VMM 1 1 1 (ctja*ktt*o & 

cooi2] *mimt. zo>j:?tj:f!nm&&m&ii-&tz 

SK-fCt. A*lHlSS©«lilHlK^JSHt-r'5m 
3it©;7S*i.iX*.£ $<]K-r 5 C £: t^mt &«¥*f*Jllttia 

[0 0 1 3] 

1 1 I*A*iIh]S&£. 1 2(irtS|JlH]K^. 1 3l*ai*[H]K 
£. 1 41**1^*13^ £. i 5i*«*aj*it^t, i 

6£ 1 7ttXlttfl||M?«. 18t1 9l±«»£flM 
SaSffi 1 ?-^. 2 oteigattftia^iffl^l 6fr£A*>lslS& 

1 1 ^<Z>S?Stefll«OTSSEi££. 2 i lig^GdH^TSiS 

^F1 7ANP>F"9a5[llKl 2£iiJ2ll]8§1 3^0)!SiMlO 
aj®E!&£. 2 2 (*ea{4iHajl!liS^ 1 8*mE,A*[hIK 

1 1 ^<7>e^tefiij<©aiiiiaia£, 2 3i*igssf.is;mig 

^f-1 9^f>rtSPlHlSSl 2 <>:tiJ73[HlS§1 3^(D<Sm<iffl!ia> 
VSHEItS* 2 O OI*¥33<*J6?t@S§£7F:-f., C(Dcfc5 
lc. *H^OTi»i#«!:MW[HlK2 0 0 7?li. iiaiM^H 
m-t&tztb. A*lslS&1 1 lca3I£8«a-f £>33IE$£2 
oi:22t. A73lal^a5ai*(cfi|oTl!i^-r'5ffea)lHl^ 
12. i 3(c3;g£*&S£-r-5S;1iat£2 2. 23i^ 

arts. 

[OO 1 4] "f *^<»*»i*m«lel8&tt. A 

*iaissi 1 A*0s&a»ai*i=^orsi^-r-5teroiHi 

S&1 2. 1 3i:. A73US&1 2&tfte<B[H]S§1 2. 1 3 

BP*n£*T..&3;JI3§^-1 6. 17. 18. 19«b£{i;L& 
¥«MIWI5lttl::fct*T. 2<0'>£<£t- 
g|J(DlH]iSlcg-l$tt$&f -5A*H8&ffla;ISE^2 o. 2 
2t. f&OBIttl 2. 1 3 S-lftVXE 
&2 1. 2 3 «tl*SlMC#&$ftTi£l+£ft-CjSy. A 
*lHiaSfflljliB^2 O. 2 2&U:-)ifta;JilEJ£2 1 . 2 
3l*-€-^+iM^-Sl;SSlg^-1 6. 18t17. 1 9t 

* *iX £ C i: <k "f -5 . 
[OO 1 5] A7JH8S1 2ffl7%. A7J[US&ffla;JSi5^ 

2 0. 2 2(cg$5E$tt-505l*-g(iT-. -e-titWcDES&l* 



— «Kvae« 2 1 . 2 3[=**Siii*«fe3i=ur*j: 

t\ A*l2l85ffla;®iB^2 0. 2 2&tf-||M£ 

Kit 2 i . 2 3ii &mmmmmxit\&mi±Lm^M 

[0 0 16] MIC. A*fflHftfi<ttlt$*l&l|?1 4(0 
*fi:flmEltA t ttttdtt.«2-?a>U[tt7i 6. 18 
*»wia»-ei*, AftiaitoTOEMiSttoiaittocai 

S63feP n ^'Cfeo7 % =ai7]|5]K<D|o)B#X'f y=f-><f 

I- <fc -5 / -f X*<S;SEi& * & c r as A * ntt^eiw 
-s<D*<E&(fs„ ^tucty. A*HK«>K«if^t>i.^ri* 

fc-5. a3l=^Lfc«&5K^)T?(*. A2J0&1 trtSBSIS 
2<7>S;Ji?EJ&£. ttft[9B3a>VmEtt£:a-MU-C(.i 

[00 1 7] A*IlIKA<«S(tfcSJt^(cl*. /^xrog 
H81 1 <DA*ff^i:A73|518SfflmjlSE^t<DrHll=« 

sisis&$-is(t-5c t36<a*L«.^ ii6i*. Agassi i 

<OA*«^«t A*lalKffla»E«ia)IBI=«aill!&i: L 

ffl-r*«»©«riit*rB-efty» A*m3Sfflm3iEi^2 

0A<S^$ti.SS?m<iflijmSiiS^1 6tmiWS;Jl (C 
C-CI43. 3 V) 0>n(=«j9kMi8ISlB2 2o«<ttM$n 

[ooi8] gl6ic^-rj;3lc. A*@Kffla«E«Sl2 

fc-5 3. 3 VS«2 1 0£<afa(=:S3fEjHI8[sI!$2 20$ 
ftfiM-Sct-e. 3. 3 va3S*^^ur 5 VigffijCOlsl 
KflSA^ b3. 3 VS»©iaKffl!^ia»^a3S/»<35+i.at; 
ttSTJfcott. «StMRBIK2 2 Olcj: <j*aE«««||S 
*tui>ci:lcnj:i,<7)-e. 3. 3 VI21!j<D[h]8§S.I^ 5 VIE 
S)<»!alK. ElcliU®ttlft£lal2-r«C&fit?1fel::& 
S„ ccr-. *9t«ll8lB]K2 2oa>ttlti«. 
5ic. Agassi KDajJSE^taasss^A^gt^tL-c 

l^SC t Tattle ft*. A*lHlSSI=t5S»B3StA</h$L^fc 
< LTfeltlf. f-irx.g;litaiS[5]aS2 2 OA<ggJtit 



(5) 



9-2 7 5 1 9 1 



U 0 3IC7j*Lf=ft3fe#J<7><fc-5lc. >gga?lSta>*£fcl*i 
iI|518S^tii*lHlKi:*iifl)S3Sia^-C-fc*vli. PC-O 
tf— ?>xa>*skMIKIalK2 2 otfcott. ^-cero 
ai±l$TI*$MgT*#&lMi:,h^#<#y. A*iIhIS§0>1& 

Srtfc**WO>¥*MII«lffltt*tMI*^h.w;» 

s*o>*i-»-o«smiris*2 2 o*»«-r*/£if<?. 

[O O 1 9] 

l?SS0!l<D¥5it*m«[5l8& (I C) a>ttJ*H-<*&«. 07 

ic^-r*5(c. *§si8<©sg 1 S5ifi«© 1C20011 n 

S&1 1 t? I CrtlzEiii^ ftSMHSSl 2l?A*iaSSl 1 

ST?fc£><I-^£ffi7J!I]S&1 3**6fl»lH2il|PM 55^ 
L"Ctt*H=tti*i*-*. A7JI38&1 II*. CMOSHOTh 
7 > v** £<fi^-&:fc>-t±fc T T L L"<;K»{f #-C?I&flrr 

fc e c l u^<;urofi-§--eijif^t--5 e c LiaigSs^&fc'S. 
T T Lls]i&(igatt£Sjg < h LTattlifM-** <f ?t? % 
E c LIUKI*^— *«SH=«fc ySSSIElrf <S$"f 
•So 1 4tA*lHlKl 1 WM^IotA^fi-^ 

oe&tffcy. ttftSIKi 3&f|-9tfl4]*HFi saMft- 

tai^fi#(D<lSfe»feSo rtffl5lHl^1 2 4>tttt0> 

SKr-«lfiE*tl-5A<. 1 OCOrtgBlsJSS 1 2A<^Sk<73A* 

0K1 1 fr&roai;fcfs#£gr+<5<DA<-flafi<j-c?&y. n 

»©*l*ttn!iW!>J:?l=*|*T?l*«tl*. #f!SS-^1 6t 

1 7ttx«ttflifl!>aauiT--ea&y. 1 at 1 9&uw&l 

■5-*i.-SMx8jIfc*. AfcEBSl 1 ^©BjSfifels&l*. ifi 

EM20&. iflia>tt*ttflia>«a4!t?i 8i=ttfltdti 

£A*ll»Ji§BSE»2 2-efr:b*L<5. A*@»1 1 

-»ffl«anB«2 1 1 2 3 -r-frfr+u -feffl^3giie^2 

77^-£frLT7j@<B&a&<SMa3Sag^1 7(=tttt 
£*U HfeJS«XEft2 3f±7H*0't? Kl=flMS 
ti. Klot/t?>T i -f Isfrj-i -V— $-^L"C7fli(75iS 

affiwaaiJSB^i 9i=a«6**tTt^,, ctuc^y. 7 



[0 0 2 0] Jfclc. B8£#RL«:3b<& % *HJ60J<D I 

±.. 1 C2 o o*^e> 1 $acoA*ii]Ki i „ Admass 1 2 
&^ta*iassi3 suiyaiLfcJSfr^^Lr^*,, * 

C0021] *Jtffia>»n-ei2« sis 1 c 2 o o £Hg 
hXiRu^r. A*isis&ffl(Daafefflijaai 

Tl 7 &£*90fttt**ttU||VDDi::!ftttU A 

fclllSfiScDfgitfiag^i 9t$^5S(»nfflig±telilGND(c 

st*Lr<$ffl-r-5» fit. conavsaitvDD^n 

•f^ic^yy-fX^fg^LfcJsa-s z<ds -( y M(< 

[0 0 2 2] CKOiSKLT* 1 SIJfiflkD I 

c-ci*. fiauuisi 2&u:as*iH]i&i 3o>a3asMi2 1 

<tA2l!I]S§1 1<Das®BB!|&2 0££ttlt-CI,*<5<DT?. ffi 
ftBDttl 3lcJ:y±Cfcy-fX3!)^ UAEBBl 3fr6A 
1 ^iSJ*{5ae-r-S©^R&CCi:A<T?#^ 0 11 

ffi*iii8&i 3A^e,a^ii^^2 1 . a3S4S^-i 7. ^ana 

;JgMlVDD s *Mm*-t 6, a3SK^2 o&^a*hib 
1 1 icM-SCtlc^So ZOtz&b. ;-<x<D&m&& 
it. i\v>t- i?l*ltfT*«S£*HE-*-«*6. -Mitts 

fi&*aw<D<fc-5!EEfcb*i5]Ki 3«>&it}s» ^-©rtasaja 

So Ufci'ot. €MISKI=^SL/S:«a4l?1 6, 1 

If l=. aiSig^F 17t19 £fl-L-C-M I C 

<D9vmzttitzs -r xi*M*^ci=iRiiji*4iraaEr<B 

[0023] Sfc. XiKM-eit. 7Mfl)a3iaS^i 

7 fc 1 9 A^spiass i 2^aiAisi!Si 3izmm&i&f&? 

•5<»r*. HEi2 1 i: 2 3A<rtSBlHlSSl 2bih±i\3im 
1 3 <^:-t?^talcL•ru^S«•. rtS5l2lSSl 203Kf^^tS*< 
Kl=. ^i&CDA*ll3Sl lA<a3S^1 6t 

[0 0 2 4] nimtttVlt* KftO>AAI9]Bl 1 -<7) 
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saseyai^ ?KTftaa*aB?-&maEtti=j:yfr 

^SSB^lCct: y frbtL&j&A*. m 1 1SttAi:JI«lc«. 
[0 0 2 5] $2£%0W) I C2 0 Ot'li, A7JEi!§3 

1 A^05^;Jl«l&l*a^fe«3SaS^3 6 AtfgifeaST3 
8A*6trl?*i. A7JIU8&3 1 B'vCD SHAMS teigSte 
S;SJS : ? L 3 6Btt$l&4g^3 8B^t»fft>H-5= fto 
t, 0 9lcl40^LT<^fcl^. Basils 
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